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GREEN JOBS
GUIDEBOOK

EXECUTIVE SUMMARY

The Green Jobs Guidebook is a resource for job seekers, students, guidance counselors, career
advisors, policy makers and anyone else interested in knowing about the tremendous potential
of California’s existing and growing green jobs marketplace. The Guidebook is an expansive
listing of green jobs throughout the California economy that includes job descriptions, salary
information, minimum education requirements, potential certifications, employer types, job
market growth potential, and much maore.

Included in the Green Jobs Guidebook:

# A comprehensive, easy-to-follow map of the California green economy

# Profiles of over 200 of green jobs currently in California and expected to be open for the
next generation of workers, with growth projections from the California Economic
Development Department (EDD)

% Details on 45 job types available to individuals with only a high school diploma, many
paying over $ 25 per hour, and 37 more job types available to those with a community
college or trade school degree, many paying over $ 40 per hour

% Information on cutting edge green job training and placement programs

# Listings of valuable green job apprenticeship programs sponsored by labor unions and
private companies

# Information on over 260 community college green job programs

# A useful career and education pathways map to guide job seekers and current
employees looking to join and advance in the green economy.

Also available at www.edf.org/cagreenjobs
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An Introduction to the Green Jobs Guidebook

“The Green Jobs Guidebook helps navigate the intersection of two top California
priorities: bettering our environment and preparing our young people for the
productive green jobs of the future. We need to make high school students aware
of job opportunities in the new green economy, and even more important, we
must give them the skills and knowledge to take their place in it.”

- Darrell Steinberg, Senate President pro Tempore-elect
California State Senate, District 06

New environmental initiatives on renewable
energy, energy efficiency, and greenhouse gases
will spur tremendous job growth in the coming
decades. According to analysis from the California
Air Resources Board, at least 100,000 new jobs will
be created in California alone because of the
state’s 2006 global warming solutions law [AB32).
Despite these encouraging projections, many
Californians are unfamiliar with the opportunities
offered by the burgeoning clean-tech economy.
This book is a navigational tool for anyone \ 9 0
interested in joining or learning more about the Assembly line worker at a Toyota Prius plant
clean economy of the future. Source: Corbis Photo

A large portion of the green jobs profiled in the
Guidebook are found in the traditional employment
sectors of manufacturing, installation, fabrication
and operations. Other opportunities exist in both
urban and rural settings within industry sectors like
green buildings, renewable energies, energy efficient
auditing, power plant operations, facilities
management, and farming. These jobs pay workers
affordable living wages, grant them access to healthy
and safe working conditions, and provide
opportunities for advancement. Tools like basic job
training, job placement assistance, high school youth
services and hands-on apprenticeship programs
offered through unions, colleges and private
companies can help people with little or no
experience reach professional goals within a few
years.

b .
Green building designers meet with clients
Source: Corbis Photo

' Saurce: California Air Resources Board AB 32 Scoping Plan Supplemental Evatuation: Economic Analysis, September 2008
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Getting hired into a green job can pave the
way for a successful career.  Through
apprenticeship and  job placement
programs, entry level workers can begin by
assisting an engineer or repairman while
gaining hands-on experience and working
towards certification and journey-level
status within a few years. This is an
opportunity for someone who hasn't
attended college to make more than $30 an
hour in a secure field. Opportunities
expand from there.

Richmond BUILD program graduates
install solar panels on the home of a low-
income Richmond resident. Along with its
solar partners, Solar Living Institute,
Solar Richmond and GridAlternatives,
RichmondBUILD prepares trainees to be
tomorrow's green-collar workers in the
solar industry. Richmond BUILD also
prepares their students for the
construction industry as well,

Source: RichmondBUILD

homes.

Right: Workers
install emissions
control equipment
at an industrial
facility to reduce
escaping gas and
improve plant
efficiency.
Source: Bay Area
Air Quality
Management
District

While researching the Guidebook, we identified many
great organizations that are taking action to connect
prospective workers to green job opportunities. The Ella
Baker Center for Human Rights has partnered with
employment advocates such as Dr. Raquel Pinderhughes
of San Francisco State University to develop programs
including the Green Jobs Corps that provide young adults
in Oakland with life skills, education, and on-the-job
training to get them on a pathway out of poverty and into
green careers. RichmondBUILD sponsors an intensive
10-week solar installation program that trains youth
while providing free installations in local residents’
Organization such as the Apollo Alliance and
Green for All focus on bringing employment training and
sustainable development to
inspiring teenagers and young adults to continue
pursuing an education while gaining the hands-on skills
needed to enter green industry.

local communities by

The programs listed above are just a few that are bringing about positive change in the
workforce by providing a connection between prospective workers and high quality jobs. This
Guidebook is intended to be a resource for the next generation of workers that will be the

foundation of California’s emerging clean economy.

Happy job hunting,

T

Timothy J. O'Connor*

Attorney / Climate Change Analyst
Environmental Defense Fund

* Corresponding co-author

GOcMLesd

Amy Pasciucco
California Green Jobs Associate
Environmental Defense Fund
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How green jobs were selected for the Guidebook

Since the range of opportunities to work in the green economy is continuing to expand and the
ultimate size and scope of the green job market is still unknown, there is no commonly
accepted definition of the term “green job.” This book classifies green jobs on the basis of
whether they are related to either preventing or adapting to climate change. Climate change-
related jobs were chosen because of the breadth of environmental issues (air, water, wildlife,
waste, etc.] and economic sectors (energy, buildings, transportation, etc.) involved.

This book builds off a madified version of an economic organization map under development by
Environmental Business International’s Climate Change Business Journal [CCBJ].2 In addition
to the economic sectors identified by the CCBJ, this Guidebook adds public sector positions,
conservation-based jobs in the waste management and diversion industry, and climate change-
related jobs in the non-profit sector. Other organizations such as the California Economic
Development Department (EDD] may include industries such as natural and sustainable
product manufacturing within their definition of green jobs. Where information on those
economic sectors and industries was available, they were included in the Guidebook.

Green Job Industry Segments® Included within Industry Segment

Renewable/conventional equipment & power sales,

1. Low Carbon Power & Renewable Power - .
project design & development

2. Carbon Capture & Storage (CCS)

Systems, equipment

3. Energy Storage: Equipment & Systems*

Equipment & systems [batteries, hydrogen, etc.]

4. Energy Efficiency and Demand Response®

Systems, equipment & appliances, audits & studies

5. Green Buildings

Design & development, building materials

6. Transportation

Vehicles, fuels & systems

7. Carbon Markets: Trading & Projects®

Carbon trading, project development & operation

8. Climate Change Adaptation

Risk assessment, planning, engineering & construction

9. Public-sector / Government’

Conservation & pollution prevention, rules & enforcement

10. Consulting & Research

Consulting & engineering, climate science

11. Waste Reduction & Management’

Recycling & waste treatment

12. Non-Profit Sector’

Policy analysis & advocacy

? Use of the CCBJ industry sector organization does not represent explicit support of approval of the definition of Green Jobs in

other forums, uses or publications.

? Saurce: Climate Change Business Journal; Environmental Business International, Inc., San Diego, Calif.

* Not discussed in the jobs profile section of this guidebook
* Not discussed in detail within the jobs profile section of this guidebook

® Not discussed in the jobs profile section of this guidebook
" Not included in the CCBJ industry segments
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Index of California green jobs?®

|. Low Carbon Power & Renewable
Power Generation

SOLAR POWER & PHOTOVOLTAIC [PV)

SYSTEMS
Harnessing the power of the sun to heat water or
charge battery cells

Solar Development & Manufacturing

1.
2.
3.

4.

Solar Fabrication Technician

Solar Lab Technician

Solar Hot Water Heater Manufacturing
Technician

PV Fabrication and Testing Technician

Solar Installation & Maintenance

S ON OO S OSgC

1.

12.

13.

14.

Solar Energy System Installer Helper
Solar Energy System Installer

Solar and PV Installation: Roofer

Solar Residential Installation Electrician
Solar Commercial Installation
Electrician

ICE Technician - [Instrumentation/
Controls/Electrical Systems)

Sotar Commercial Installation
Engineering Technician

Solar Residential Installation Electrician
Foreman

Solar Commercial Installation
Electrician Foreman

Solar Commercial Installation Engineer

Solar Engineering, Design & Project
Management

15.
16.
17.
18.
19.
20.

Solar Energy Systems Designer
Solar Thermoelectric Plant Manager
Solar Operations Engineer

PV Solar Cell Designer

Solar Energy Engineer

PV Power Systems Engineer

Solar Sales & Marketing

21.

Residential/Commercial Solar Sales
Consultant

WIND POWER

Erecting windmills to generate power in wind turbines

Wind Development & Manufacturing

22,
23.
24,
25.
26.
27.

Wind Turbine Machinist

Wind Turbine Sheet Metal Worker

Wind Turbine Engineering Intern

Wind Farm Electrical Systems Designer
Wind Turbine Electrical Engineer

Wind Turbine Mechanical Engineer

8 — Note: Not all jobs in this section are profiled in this guidebook

Wind Power Installation & Maintenance

28. Wind Field Technician

29. Junior Renewable Energy Technician

30. Wind Generating Installer

31. Electro-Mechanical Wind Turbine
Technician

32. Wind Field Operations Manager for
Commercial

33. Wind Field Service Technician

Wind Power Engineering, Design & Project
Management

34. Wind Power Plant Project Engineer
35. Director of Wind Development

HYDRO-E| ECTRIC POWER

Energy created when dammed water drives a water
turbine and generator

Hydro-Electric Power Operation

Development & Manufacturing

36. Hydro-Electric Component Machinist

37. Hydro-Electric Construction Sheet Metal
Worker

Hydro-Electric Installation & Maintenance

38. Hydro-Electric Operations Maintenance
Worker

39. Hydro-Electric Plant Efficiency Operator

40. Hydro-Electric Plant Installation
Technician

41. Hydro-Electric Plant Electrical
Operations Supervisor

42. Hydro-Electric Power Generation
Engineer

Hydro-Electric Engineering, Design &

Project Management

43. Hydro-Electric Engineering Intern

44, Hydrogeologist

45. Marine and Fish Biologists Hydro-
Electric Mechanical Engineer

46. Hydro-Electric Electrical Engineer

47. Hydro-Electric Structural Engineer

48. Fisheries Biologist

GEOTHERMAL POWER

Energy from the earth’s core - volcanoes, geysers, and
hot springs are naturally occurring examples of
geothermal energy

Geothermal Power Plants Development &
Manufacturing

49. Geothermal Heat Pump Machinist

50. Geothermal Sheet Metal Worker

51. Geothermal Engineering Intern

52. Geothermal Electrical Engineer
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53. Geothermal Power Generation
(Mechanical) Engineer

Geothermal Installation & Maintenance

54, Geothermal Plant Installation
Technician

55. Geothermal Plant Efficiency Operator

56. Geothermal Operations Engineer

Geothermal Engineering, Design & Project

Management

57. Geothermal Engineering Intern

58. Hydrogeologist

59. Geothermal Mechanical Engineer

60. Geothermal Electrical Engineer

61. Geothermal Power Plant Structural
Engineer

BIOGAS & BIOMETHANE GENERATED
POWER

Making power by burning gas coming off waste

Landfill Gas Collection Operations
62. Landfill Gas Collection System Operator
63. Landfill Gas System Technician

Landfill Gas to Energy [LGE] Plant

Operations

64. LGE Plant Installation, Operations,
Engineering & Management

Animal Waste to Energy
65. Animal Waste Biomethane Gas
Collection System technician

BIOMASS POWER

Converts a wide array of organic materials into heat
and electricity by burning or chemical conversion to
methane and/or cellulosic ethanol and biodiesel

BRiomass Collection and Processing
66. Biomass Collection, Separation and
Sorting [see also 146 ~ 151)

Biomass Power Plants
67. Biomass Plant Operations, Engineering
and Maintenance

HYDROGEN ENERGY GENERATION

68. Hydrogen Power Plant Installation,
Operations, Engineering and
Management - General

69. Hydrogen Plant Operator and
Operations Manager

Il. Carbon Capture and Storage (CCS)
GEOLOGIC SEQUESTRATION

Captures carbon from industrial exhaust and injects it
underground to trap it before it enters the atmosphere

70. Carbon Capture Power Plant
Installation, Operations,
Engineering & Management

71. Carbon Sequestration Plant Installation,
Operations, Engineering & Management

72. Geologist and Hydrogeologist

73. GIS Specialist

POWER GENERATION & CCS PLANT STAFF

Plant Environmental, Health & Safety

74. Environmental, Health & Safety
Engineering Manager

75. Environmental Health & Safety Lead

76. Plant Technical Specialist - Instrument
Repair Technician

77. Safety Investigator/Cause Analyst

78. Plant Supervising Technical Operator

79. Plant Safety Engineer

TERRESTIAL SEQUESTRATION

Uses strategies to increase carbon stored in soils and
also to protect soils from erosion

Soil Conservation
80. Soil Conservation Technician
81. Soil Conservationist

Forestry

82. Forestry Conservation Worker
83. Conservation Forestry Consultant
84. Forestry Supervisor

85. Restoration Planner

lil. Energy Storage: Equipment & Systems

ENERGY STORAGE EQUIPMENT

Battery Manufacturing & Distribution
86. Battery Design Engineer

87. Battery Testing Technician

88. Battery Manufacturing Technician

IV. Energy Demand Response

Government Staff

89. Energy Commission Specialist
90. Smart Grid Engineer

91. Power System Operator
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V. Green Buildings

GREEN BUILDING PRACTICES FOR NEW
STRUCTURES & RETROFIT OF EXISTING
STRUCTURES

Using energy efficient methods and green materials
for new buildings and for updating existing structures

Green Building Profect Design &
Development

92. Field Energy Consultant

93. Energy Conservation Representative
94. Energy Manager & Analyst

95. Energy Efficiency Finance Manager
96. Environmental Compliance Specialist

Green Building Design & Engineering

97. Engineering Intern

98. Water Systems Designer and Engineer

99. Site Supervising Technical Operator

100. Environmental Compliance Specialist

101. Refrigeration Engineer

102. Lighting & HVAC Engineer

103. Civil Engineer

104. HV AC Engineer

105. Electrical Engineer

106. Residential Green Building and Retrofit
Architect

107. Commercial Green Building and Retrofit
Architect

108. Indoor & Outdoor Landscape Architect

109. Industrial Green Systems & Retrofit
Designer

110. Senior HVAC Engineer

111. Environmental Construction Engineer

112.Energy Engineer

113. Structural Design Engineer

Installation & Green Building Operations

114. Home Improvement Retrofit Trainee

115. Residential Air Sealing Technician

116. Insulation Installer

117. HVAC Maintenance/Repair Trainee

118. Water Purification Systems Service
Technician

119. Building Maintenance Engineer

120, Machinist

121. Welder

122. Carpenter

123. Electrical System Installer

124, Field Technician

125. Green Plumber and Pipefitter

126. HVAC Service Technician

127. Roafing and Skylight Installer

128. Weatherization Operations Manager

Energy Efficiency Services
129. Residential Energy Field Auditor
130. Commercial Energy Field Auditor

131. Industrial Energy Field Auditor
132. Auditing Services Sales Consultant
133. Renewable Energy Consultant

VL. Transportation Vehicles, Fuels &
Systems

TRANSPORTATION VEHICLES

Automotive Plant Operations - Vehicle

Production & Modification

134. Automotive Plant Assembly

135. Diesel Retrofit Installer

136. Diesel Retrofit Manufacturer Plant
Labor

137. Electric Vehicle Electrician

138. Hybrid Powertrain Development
Engineer

139. Powertrain Control Systems & Software
Engineer

140. Air Pollution Specialist

141.Senior Automotive Power Electronics
Engineer

142. Diesel Retrofit Designer

Efficient Mass Transit Vehicle Operations
143. Bus System Operator

144, Train System Operator

145. Electric Shipyard Operator

TRANSPORTATION FUEL

Fuel Production - Electricity
Low carbon power generation above (1 - 61)

Fuel Production - Biogas
Biogas power production above (62 - 65)

Fuel Production - Hydrogen
Hydrogen power production above (68, 69}

Fuel Production - Natural Gas/Propane
Natural gas power production profiled by
way of other power production activities

Fuel Production - Biofuel

146. Biofuel Plant Field and Operations
Engineer

147. Biofuel Plant Field Technician

148. Biodiesel/Biofuel Technology & Product
Development Manager

149, Alternative Fuels Policy Analyst and
Business Sales

150. Agricultural/Farm Worker

151. Civil Engineer -
Agriculture/Irrigation/Water Supply
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TRANSPORTATION SYSTEMS

Fuel Delivery System

152. Fueling Station Designer & Project
Engineer

153. Fuel Transporter - Trucker

154. Alternative Fueling Station Operations

155, Hydrogen Pipeline Construction

Transportation System Design

156. Program Manager, Environmental
Construction

157. Urban Planner

158. Environmental Engineering Manager

159. Environmental Planner

160. Civil Engineer

161. Energy Infrastructure Engineer

162. Environmental Engineer

VII. Carbon Markets Trading & Projects

Carbon Markets Analysis, Credit Banking &

Trading

163. Power Marketing Specialist

164. Energy Trading Specialist

165. Carbon Emissions Specialist

166. Market & Rate Analyst

167. Economist

168. Emission Reduction Credit Marketer &
Market Analyst

169. Emission Reduction Credit Portfolio
Manager

Carbon Reduction Projects

170. Emission Reduction Project Developer
Specialist

171. Emission Reduction Project Manager

VIII. Climate Change Adaptation

Climate Studies

172. Environmental Sampling Technician
173. Climatologist

174. Environmental Scientist

175. Environmental Engineer/Scientist Intern

IX. Public Sector / Government

Conservation and Pollution Prevention

176. Biologist - Marine/Fisheries

177. Water Resource Engineer

178. Environmental Research Manager

179. GIS Specialist

180. Engineering Geologist

181. Urban Planner

182. Urban Renewal Planner

183. Conservation of Resources
Commissioner

184. Power System Operator and Instructor

Pollution Prevention, Rule development and

Enforcement

185. Air Quality Specialist and Enforcement
Officer

186. Air Emissions Permitting Engineer

187.Chemist

188. Economist

X. Consulting & Research

Environmental Consultant

189. Environmental Technician

190. Air Quality Control Engineer

191. Greenhouse Gas Emissions Permitting
Consultant

192. Air Pollution Specialist

193. Air Resource Engineer

194. Emissions Accounting & Reporting
Consultant

195. Greenhouse Gas Emissions Report
Verifier

196. Water/Wastewater Quality Consultant

197. Water Resource Consultant

198. Senior Environmental Consultant

199. Waste Reduction Consultants/ Energy
Efficiency Consultant / Expert

200. Renewable Energy Consultant

XI. Waste Reduction & Management

Municipal Waste & Recycling Operations

201. Recycling Collections Driver

202. Recycling Center Operator

203. Hazardous Materials Removal Worker

204, Hazardous Waste Management
Specialist

205. Solid Waste (Energy) Engineer

206. Nuclear Waste Management Engineer

Wastewater Treatment & Management

207. Operations Maintenance Worker for
Water Services

208. Associate Engineer - Wastewater
Treatment

209. Wastewater Engineer in Refinery

210. Wastewater Plant Civil Engineer

XlIl. Non-Profit Sector

Non-Profit Sector

211. Conservation Policy Analyst & Advocate

212.Climate Change & Energy Policy
Specialist & Advocate

213. Water Resource Policy Specialist &
Advocate
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Green Jobs - A pathway out of poverty

‘We must connect the people who need work the most
with the work that most needs to be done.”

—Van Jones, Co-Founder of the Ella Baker Center
for Human Rights, Founder of Green For All

As investment in the green economy has exploded in recent years, observers have noted that
millions of good-paying jobs are being created across the nation in new and existing industries.?
With poverty, unemployment, and pollution worsening, especially in communities of color,
green job opportunities that offer social and environmental solutions couldn’t come at a better
time. However, unless programs and policies are developed specifically to ensure that low-
income people with barriers to employment are provided access to such jobs, then the growing
green economy could simply replicate the social divisions of previous economic booms.

WHAT IS A GREEN-COLLAR JOB? HOW CAN THEY BENEFIT LOW-INCOME JOB SEEKERS?

According to Dr. Raquel Pinderhughes of San Francisco State University, low-income job
seekers can benefit from “green-collar jobs,” which she defines as “blue collar jobs in green
businesses — that is, manual labor jobs in businesses whose products and services directly
improve environmental quality.”” Because such jobs have low barriers to entry, they are well-
suited for youth and young adults who have limited education or skills, who have been out of the
labor market for awhile, or who were formerly incarcerated. Moreover, they are high quality’
jobs in sectors poised for dramatic growth — career-track jobs that can support families and
help re-build the middle class. These features make green-collar jobs ideal for low-income
men and women seeking work that pays a living wage with benefits and opportunities for
advancement.

In a recent study of Bay Area green businesses, Pinderhughes identified 22 sectors that provide
green-collar work, ranging from bicycle repair and public transit to renewable energy
generation and energy efficiency retrofits to green landscaping and sustainable agriculture.
Among the businesses she interviewed, most owners and managers said they were enthusiastic
about providing low-income residents with training and green collar jobs in their firms.
However, employers insisted that such candidates must be “job ready.”"

Characteristics employers are looking for in job applicants with low experience or education to
show they are job ready:

v’ asense of responsibility v’ astrong work ethic

v’ basic presentation, listening, v’ consistent punctuality
communication, and literacy skills v’ ability to work independently and

v’ a positive attitude as part of a team

' The American Sotar Energy Society estimates that in 2006 alone, renewable energy and energy efficiency were responsible for
$970 billion in industry revenues and the creation of 8.5 million jobs. Source: Roger Bezdek, Renewable Energy and Energy
Efficiency- Drivers for the 21st Century|American Solar Energy Society, 2007).

* Dr. Raquel Pinderhughes, Green Collar Jobs: An Analysis of the Capacity of Green Businesses to Provide High Quality Jobs for Men
and Women with Barriers to Employment, Executive Summary{San Francisco State University, 2007), p. 2.

“ Ibid, p. 4.
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Cutting edge green job training and education programs

Providing low-income people with access to green collar jobs requires strong partnerships
between green employers, educational institutions and job training programs that prepare
those with barriers to employment to enter the labor market. Labor unions can also play a
critical role in designing curriculum and connecting qualified green jobs program graduates
with opportunities in union apprenticeships and eventually union-track careers. Labor union
apprenticeship programs are discussed later in the Guidebook.

In addition to vocational skills training, training programs for those with barriers to employment
should offer full “wrap-around” services, including case management, soft skills and job
readiness training, literacy and basic skills training. The best programs may provide stipends
or other support to participants during training and will connect program participants to union
apprenticeship programs or good-paying employers. Some programs will also combine on-the-
job training with environmental education so that green-collar workers understand the
importance of their work in supporting environmental sustainability.

The following are excellent examples of green-collar jobs training and education programs that
are providing “pathways out of poverty” for California residents:

Program name, location and
Internet contact information

Description of the program offering

Green Ambassadors

Los Angeles, CA with connections to Southern
California

Website: www.greenambassadors.org

An environmental education program that enables youth to
bring change to their communities and the world. Programs
include: Green Youth Coalition which links all groups in
Southern California; After School/In-School community based
service-learning in-action program; National Youth Summits;
Green Solution Tours which bring students across the country
together to talk about green issues; and Green Adventures, a
global student exchange.

LA Infrastructure and Sustainability Jobs

Collaborative

Los Angeles, CA

Website: http://www.lattc.edu
/dept/lattc/REDI/Utility.html

A partnership between public, private and community partners
to implement a seamless education, training and workforce
infrastructure that connects low-income, disadvantaged
populations to livable wage jobs with career paths within the
energy-utility industry. Key partners inctude LA Trade Tech,
the Regional Economic Development Institute, LA Dept. of
Water and Power, Southern California Gas Company, LA
Unified School District and IBEW Locals 11 and 18.

Ma’at Youth Academy
Richmond, CA
Website: www.maatya.org

A free training and education academy for youth volunteers to
prepare them for participating in city planning and community
outreach activities. Program participants work with local
planning and environmental agencies to develop
recommendations on how to improve the environmental
impact of cities and buildings on the environment.
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Cutting edge green job training and education programs continued

Program name, location and
Internet contact information

Description of the program offering

Oakland Green Jobs Corps

Oakland, CA

Cypress-Mandela Training Center:
www.cypressmandela.org

Laney College: www.laney.peralta.edu

The Oakland Green Jobs Corps provides “green pathways out
of poverty” for young adults in Oakland facing barriers to
employment. The program — a partnership between Cypress
Mandela Training Center, Laney College and Growth Sector —
offers job-readiness training, ongoing support services and
on-the-job training, enabling trainees to pursue careers in
green industries.

Regional Technical Training Center [RTTC)
Oakland, CA
Website: www.rttc.us

Offers multiple hands-on free training programs including
hazardous waste management and environmental
engineering. Requires supplemental coursework for the
engineering program, though job placement assistance is
offered upon program completion

Rising Sun Energy Center and Community Youth
Energy Services (CYES)

Multiple Locations, San Francisco Bay Area
Website: www.risingsunenergy.org/cyes.htm

Offers free training to volunteers ages 15 to 22 and sends
them to residential homes and public shelters during the
summer to perform energy audits and installation services.
Students are trained in energy conservation and solar energy
generation.

SCOPE and the Los Angeles Apollo Alliance
Los Angeles, CA
Website: www.scopela.org

Currently working to develop a Green Career Ladder Training
Program to train 50 inner-city residents and place graduates
in union apprenticeship programs and green jobs. Check in
regularly at their website for updates.

Solar Richmond

Richmond and Oakland, CA

Website: www.solarrichmond.org

Solar Living Institute: www.solarliving.org

GRID Alternatives: www.gridalternatives.org

RichmondBUILD: www.ci.richmond.ca.us
/index.asp?NID=1243

A partnership with Solar Living Institute, GRID Alternatives
and the city’s of Richmond'’s BUILD program. Offers free job
training, paid internships and job placement assistance to
low-income area residents in solar installation and energy
efficiency auditing.

YouthBuild USA
Multiple Locations throughout the state
Website: www.youthbuild.org

Offers free job training within a construction pre-
apprenticeship and general education program. Participants
must be 16 to 24 years old and working toward a GED or high
school diploma. Participants spend 6 to 24 months in the
program, dividing their time between a YouthBuild
construction site and an alternative school.
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Green job apprenticeship programs offered by unions and utilities

WHAT IS AN APPRENTICESHIP PROGRAM?

An apprenticeship is an entry-level job that pays the employee while they learn a skilled craft or
trade. Most of the job training occurs during the working hours, though classroom training may
also be required. The apprentice typically works alongside a highly experienced teacher to
perform jobs and installations. The duration of the apprenticeship is typically between three
and five years based on the skills and trade being learned. At the start of the apprenticeship,
the worker may earn between $9 and $14 per hour. Once completed, the apprentice-turned-
craftsman can earn more than $30 an hour.

Most apprenticeship programs are either run through a labor union, large company like an
electric utility (for the purposes of placing the worker in that company), or a local college.
Typically, applicants to apprenticeship programs must be 18 years of age, in good physical
health, possess a high school diploma or a GED, and able to read, write, and speak English.

Formal apprenticeship programs offered by labor unions in California specialize in:

» Air conditioning & refrigeration » Millwrights

» Automotive » Operations engineering
» Boiler making » Plumbing

» Carpentry » Power Lineman

» Cement-masonry » Roofing

» Electrician » Sheet metal working
» Heat & frost insulation » Solar turbines

» Ironworking » Stationary engineering
» Machinists & mechanics » Steam fitting

RESOURCES TO FIND APPRENTICESHIPS

Paid apprenticeship programs can be offered through local unions or directly from employers
like large public utilities. Coursework required by apprenticeship programs can be taken in
approved academic institutions throughout the state. The State of California Division of
Apprenticeship Standards (DAS) oversees apprenticeship standards for wages, hours, working
conditions and the specific skills required for state certification. More information on state-
approved apprenticeship education programs can be found at:
http://www.dir.ca.gov/apprenticeship.html.
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California green job apprenticeship programs

Excellent resources to learn more about apprenticeships through local unions, trade

organizations and individual companies can be found on the Internet.

APPRENTICESHIP PROGRAMS
(Labor Organization and Industry Managed)

WEBSITE CONTACT INFORMATION

Building Trades

www.scbtc.org

California Apprenticeship Coordinators
Association

www.calapprenticeship.org/Programs.htm

California State Apprenticeship Search Database
of available apprenticeship programs by county
and occupation group

!
www.dir.ca.gov/databases/das/aigstart.asp

Carpenters Training Academy

www.ctenc.org

IBEW Local 11 International Brotherhood of
Electrical Workers '

| www.ibew11.0rg

Fresno Electrical Apprenticeship

www.fresnojatc.org

Local 250 Air Conditioning and Refrigeration
Training Center

www.HVACr-training.com

Los Angeles Electrical Training Institute

www.laett.com/apprentice.html

Millwright Apprenticeship

www.unionmillwright.com

Northern California Cement Masons Joint
Apprenticeship & Training Committee

www.norcalcementmasonsapprenticeship.org

Pacific Gas and Electric Power Pathways

www.pge.com/about/careers/powerpathway

Roofers 95

www.roofer95.com

Sacramento Municipal Utility District

smud.org/careers/cotlege.html

Sacramento Valley Sheet Metal Worker

www.sheetmetaltraining.com

San Francisco Electrical Training

www.sfelectricaltraining.org

San Francisco Sprinkler Fitters Local 483

www.sprinklerfitters483.org/apprenticeship.asp

San Diego Electrical Training Trust

www.sdett.org

Southern California Carpenters JATC

www.californiacarpenters.org

Stationary Engineer Apprenticeship

www.local3%training.org

Ventura County Electrical Joint Apprenticeship
Training Committee

www.ibew952.0rg

Western Apprenticeship Coordinators Association

www.waca-apprenticeships.org
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Government sponsored green jobs placement assistance

In addition to activities by unions and non-profit organizations, green job training and placement
services sponsored by federal and state government agencies offer important opportunities to
connect California workers with high quality jobs. As the green economy continues to grow and
more workers are needed, similar programs may emerge at the city or county level.

TRAINING & PLACEMENT SERVICES

OFFERING OF THE SERVICE

California Employment Development Department

Youth Employment Opportunity Program [YEOP)

Multiple Locations throughout the state

Website: www.edd.ca.gov/Jebs_and_Training
/Services_for_Youth.htm

Offers special services to youth, ages 15 to 21, including peer
advising, referrals to supportive services, workshops, job
referrals and placement assistance and referrals to training
and community outreach efforts. Programs are reached
through one-stop career centers and workforce career offices
located throughout the state.

California Employment Development Department -
Training Institution Provider Listing

Location: Web based tool

Website: etpl.edd.ca.gov/wiaetplocc.asp

Offers a searchable database of aver 10,000 approved training
programs throughout California. Individuals can search by
cost of program, whether it accepts financial aid, program
location, occupation type and additional services offered.

California Employment Development Department
Location: Offices throughout the state
Workforce Services offices: www.edd.ca.gov/
Jobs_and_Training/Workforce_Services_Offices
One-stop career centers: www.edd.ca.gov/
Jobs_and_Training/pubs/osfile.pdf

Workforce Services Offices and One-stop Career Centers offer
in-person assistance to job seekers throughout California.
Individuals can speak with EDD representatives about job
placement assistance, training opportunities and education

East LA Skills Center
Los Angeles, CA
Website: elasc.adultinstruction.org

The Center is a full-employment preparation and training
center operated by the LA Unified School District. The center
serves a diverse community that includes at-risk youth and
offers training courses in solar photovoltaic systems
installation. Students can earn the North American Board of
Certified Energy Practitioner [NABCEP) entry-level certificate
— the industry standard. In addition to providing short-term
vocational training, the center offers classes for a High School
Diploma, and GED prep in English and Spanish.

Los Angeles Conservation Corps
Los Angeles, CA
Website: www.lacorps.org/conservation.html

Employs young people to provide conservation services for
government agencies and private contract sponsors
throughout the greater Los Angeles area.

United States Dept. of Labor - Job Corps
Multiple locations throughout the state
Website:www.jobcorps.dol.gov/centers/CA.htm

Offers free education, job-training and paid apprenticeship
programs for multiple career types - including jobs in the
energy, construction, automotive and transportation sectors -
to people ages 16 to 24. Programs are reached through Job
Corps offices located throughout the state. Also offers career
pathways assessments for education program planning.
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California green job programs at academic institutions

California boasts world-class educational institutions where students can learn valuable skills
that prepare them to enter the workforce. Community colleges, trade schools, 4-year
universities and graduate schools all offer excellent programs to individuals looking to learn
about and advance in the green economy.

A sound education that gives an individual a specialized skill set can make it easier to be hired
and promoted at the company of one's choosing. Surveys have shown that employers of the
new green workforce are going to be looking for educational preparation in math, science and
technology, in addition to good problem solving skills and hands-on training. In addition, just as
in any other field, there will always be a need for individuals with advanced training, especially
at the Master’s level and higher.

4-YEAR COLLEGES, UNIVERSITIES AND GRADUATE SCHOOLS

Most, if not all, four-year colleges and universities offer a wide range of basic and advanced
courses within bachelor’s level and higher degree programs to prepare students for the green
workforce. Environmental studies and science programs have been training workers in
environmental resource management fields [including energy, waste and water) for decades,
and coursework in chemistry, biology, engineering, math, geology and environmental science
has continued to be a main emphasis of the required curriculum. For more information on
these schools and the programs they offer, a large number of resources are available on the
Internet, through career services offices at high schools and colleges, or by contacting the
schools directly. Due to the breadth of such coursework offerings and the limited nature of this
guidebook, academic programs at 4-year institutions are not included in the Guidebook.

TRADE SCHOOLS AND PROGRAMS

California is home to many specialty schools and institutions that offer coursework tailored to
meet the requirements of a specific job class or field. These programs allow students the
flexibility to complete a certificate or degree program in the field of their choosing. However,
students may first want to identify the type of green job they desire and specifically tailor their
concentration to meet the demands of that job.

2-YEAR COMMUNITY COLLEGES

The network of over 100 California community colleges offers a diverse array of low cost two-
year degree and certificate programs to prepare students for green jobs. In addition to the
traditional sciences, many two-year schools offer specialty degree programs and
apprenticeship programs designed to fill specific green job niches. A list of all the California
community colleges with identified specialty programs beyond the traditional sciences of
chemistry, biology, math, physics, geography and geology is included on the following pages.
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Green job educational programs at California community colleges

COMMUNITY COLLEGE GREEN JOB PROGRAM CONCENTRATIONS - Apprenticeship program offerings in bold
Alameda Automotive Technology, Diesel and Truck Mechanics, Green Job Apprenticeship Programs
Allan Hancock Civil Engineering, Natural Science
ArericamRiver gtr::Longz,or:it:;:éri?:::;i;e;.rggr::\:iesel Technology, Geographic Information Systems,
Antelope Valley HVAC (Heating, Ventilation and Air Conditioning), Geographic Information Systems
Bakersfietd Environmental Engineering, Environmental Science
Barstow Natural Resources, Green Job Apprenticeship Programs
Berkeley City College Biotech Program focus in Physical Sciences
Butte Civil Engineering, Ecology, Environmental Science, Hydrological Sciences, Natural
Resources
College of Canyons Natural Resources
Cerritos Natural Resources, Green Job Apprenticeship Programs
Cerro Coso Natural Resources
Chabot HVAC, Green Job Apprenticeship Programs
Chaffey Earth Sciences, Green Job Apprenticeship Programs
Citrus HVAC, Wastewater Engineering and Operations
Columbia Environmental Science, Watershed Restoration, Geographic Information Systems
Contra Costa Earth Sciences
Copper Mountain Environmental Science
Cosumnes River Civil Engineering, Environmental Engineering, Geographic Information Systems
Crafton Hills Environmental Science
Cuesta Environmental Science, Natural Resources, Green Job Apprenticeship Programs
Cuyamaca Civil Engineering, Environmental Engineering, Environmental Science, Wastewater
Cypress HVAC, Geographic Information Systems
De Anza Ecology, Pollution Prevention
College of Desert Ecology, HVAC, Environmental Science
Diablo Valley i::g;:zl;iecslhniga;r:oagt:‘zr:nssystems. Alternate Energy Technology program, Green Job
El Camino Horticulture, HVAC, Environmental Science
Evergreen Valley Civil Engineering
Feather River Environmental Science, Natural Resources
Foothilt Horticul?ure, .Environmental Science, Geographic Information Systems, Green Job
Apprenticeship Programs
Fresno City HVAC and Industrial Electronics, Green Job Apprenticeship Programs
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COMMUNITY COLLEGE GREEN JOB PROGRAM CONCENTRATIONS - Apprenticeship program offerings in bold
Fullerton Environmental Technology, Environmental Science
Golden West Environmental Technology
Grossmont Hydrology
Imperial Valley Industrial Electronics, Wastewater Engineering and Operations, Green Job Apprenticeship
Programs
Architectural & Engineering Technology, HVAC and Refrigeration {(Environmental Control
Laney Technician), Construction Management, Carpentry, Welding, Machine Technology, Physical
Sciences, Electricity & Electronics, Green Job Apprenticeship Programs
Las Positas Occupational Health And Safety

Long Beach City

Alternative Fuels, HVAC, Green Job Apprenticeship Programs

Los Angeles Pierce

Nursery Technician, Horticulture, Natural Resources, Green Job Apprenticeship Programs

Los Angeles Trade-Tech

Diesel Technology, Solid Waste Operations, HVAC, Wastewater Engineering and Operations,
Geographic Information Systems, Green Job Apprenticeship Programs

Los Angeles Valley

Industrial Operations and Manufacturing, Earth Sciences

Los Angeles Medanos

Appliance Repair, Environmental Science, Green Job Apprenticeship Programs

Los Medanos College

Electrical and Electronic Technology, Environmental Science, Welding Technology, Physical
Sciences

College of Marin

Civil Engineering, Environmental Landscaping, Natural Resources

Medocino Horticulture, Earth Sciences, Natural Resources

Merced Agriculturat Science, Horticulture, HVAC, Natural Resources

Merritt Green Building, Urban Farming Ecology, Horticulture, Environmental Restoration
Mira Costa Radiation

Mission Environmental Engineering

Modesto Junior

Horticulture, Environmental Engineer, Natural Resources, Industrial Systems Technician,
Green Job Apprenticeship Programs

Moorpark

Civil Engineering, Environmental Engineer, Environmental Science

Mt. San Antonio

Industrial Electronics, HVAC, Water Distribution, Agricultural Power Equipment, Green Job
Apprenticeship Programs

Mt. San Jacinto

Environmental Sciences, Wastewater Engineering and Operations, Geographic Information
Systems

Napa Valley

Natural Resources

Ohlone

Natural Resources, Environmental Studies, Solar Photovoltaic Design and Installation
(Future plans to add wind, biomass and nanotechnology design and installation)

Orange Coast

Civil Engineering, HVAC, Natural Resources, Machinist, Green Job Apprenticeship
Programs

Oxnard HVAC, Environmental Science
Palo Verde Welding, Environmental Engineer, Automotive Technician
Palbmar Building, Welding, Carpentry, Wastewater Engineering and Operations, Automotive

Technician, Sheet Metal, Green Job Apprenticeship Programs

Pasadena City

Building, Welding, Carpentry, Automotive Technician

Porterville

Agricultural Production

College of Redwoods

Metal Working
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COMMUNITY COLLEGE GREEN JOB PROGRAM CONCENTRATIONS - Apprenticeship program offerings in bold
Metal Warking, Horticulture, Mechanized Agriculture, Agricultural Technician, Automotive
Reedley bl
Technician
Rio Hondo Building, Welding, Carpentry, Heavy Equipment, Environmental Technology, Automotive

Technician, Green Job Apprenticeship Programs

Riverside City

Building, Welding, HVAC, Automated Systems Engineering

Sacramento City

Civil Engineering, Ecology, HVAC, Wastewater Engineering and Operations, Electric Vehicles
Operation, Railroad Operations

Saddleback

Horticulture, Ecology, Automotive Technician, Construction Inspection, Geographic
Information Systems

San Bernadino

Metal Working and Welding, HVAC, Wastewater Engineering and Operations, Automotive
Technician, Green Job Apprenticeship Programs

San Diego City

Building, Welding, Carpentry, Plumbing, HVAC, Pipefitting Solar Turbines, Green Job
Apprenticeship Programs

San Diego Mesa

Construction, Geographic Information Systems

San Diego Miramar

Heavy Equipment Operations

San Francisco City

Construction Management, Mechanical Engineering, Electrical Engineering

San Joaquin Delta

Building, Welding, Carpentry, Horticulture, HVAC, Wastewater Engineering and Operations,
Natural Resources, Automotive Technician, Green Job Apprenticeship Programs

San Jose City

Building, Welding, Carpentry, HVAC, Machinist, Green Job Apprenticeship Programs

San Mateo

Building, Welding, Carpentry, Plumbing, HVAC, Construction, Metalworking, Green Job
Apprenticeship Programs

Santa Ana

Welding, Automotive Technician

Santa Barbara City

Ecosystem Restoration, Horticulture, Green Job Apprenticeship Programs

Santa Rosa Junior

Sustainable Agriculture, Welding Diesel Technology, Geographic Information Systems,
Green Job Apprenticeship Programs

Santiago Canyon

Public Warks, Carpentry, Wastewater Engineering and Operations, Green Job
Apprenticeship Programs

College of Sequoias

Construction, Welding, Carpentry, HVAC, Agricultural Power Equipment, Welding Industrial
Maintenance, Green Job Apprenticeship Programs

Civil Engineering, Horticulture, Forestry, Automative Technician, Wastewater Engineering

Shasta and Operations, Natural Resources, Agricultural Power Equipment, Welding, Industrial
Operations
i Horticulture, Watershed Ecology, Construction, Metalworking, Geographic Information

Systems

College of the Siskiyous

Welding

Horticulture, Hazardous Waste , Wastewater Engineering and Operations, Industrial

elthe e Systems, Welding and Metalworking, Automotive Specialist
Southwestern Building and Construction Trades, Environmental Management
Taft Automotive Specialist
Building and Construction Trades, Horticulture, Wastewater Engineering And Operations,
Ventura R \
Natural Resources, Green Job Apprenticeship Programs
Victor Valley Building and Construction Trades, Horticulture, Green Job Apprenticeship Programs

W. Hills-Coalinga

Precision Agriculture

West Los Angeles

Power Plant Management and Operations

W. Valley

Geographic Information Systems

Yuba

Welding, Horticulture, Agriculture, Industrial Electricity, Hazardous Materials Management
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California green jobs career pathway

WHAT IS A CAREER PATHWAY MAP?

Finding a first job, moving into a new career field, or working up to become a high level
manager or craftsperson can be a very difficult process without the right tools and perspective
of how to get from A to Z. Creating and using a career pathway map helps the process look
more manageable and can answer many of the questions about where to start and what
resources are available to help. A simplified career pathway map -such as the one below that
diagrams the green jobs marketplace- lays out the steps involved with progressing through a
career, from education and formal job training to skills enhancement and promation.

Journeyperson

Master Craftperson

3

o usd IIIIIII'II-.

b Technical p Business

i
il
i

Construction Management
Architecture
Engineering

Accountant

Source: Orentation to Apprenticeship, Workforce Investment Board of Marin County
and the Doeminican University of California Institute for Leadership Studies, (2008).

CASE STUDY: DETAILED CAREER PATHWAY MAP FOR THE EAST SAN FRANCISCO BAY AREA

To help job seekers of all levels of education and skills in Contra Costa and Alameda Counties,
two organizations [the Easy Bay Green Corridor Partnership and the Oakland Partnership)
joined together in 2007 to form the Green Academy. The Green Academy developed a detailed
career pathway map and identified the education institutions, training opportunities and
workforce placement services available to the Eastern San Francisco Bay area. While
developing such career pathway maps is time and resource intensive for an organization to
complete, these pathway maps identify the critical resources available to job seekers and can
be developed for any geographic area. The Green Academy Vision career pathway map is on the
next page or can be found with extended descriptions on the Internet at

www.oaklandpartnership.com/GreenAcademy.
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GREEN ACADEMY VISION
GREEN ENERGY EDUCATION PATHWAYS
In the East Bay Green Corridot

Education for Environmental Sustainability, Social Justice, and Community Development

GREEN ENERGY & GREEN BUILDING DESIGN
UC Berkeley MA /PHD UCB in Encrgy and Resources
UC Berkeley Architecture MA and PhD in Architecture
» Analysis, policy, and management
*Green building design
+Employment agencics, universities, government, private sector
h

4 GREEN ENERGY MANAGEMENT & ENGINEERING
«CSU Fast Bay Programs in Green Energy Management and Fingincering (in development)
==t e Analysis, management, compliance, and entreprencurship
* Employment in ESCOs, utilities, public, and private

[ A 4

A

GREEN BUILDING CAREER ENVIRONMENTAL || SOLARINSTALLATION
TECHNICAL EDUCATION CAREER EDUCATION TRAINING
Peratta Colleges AA [/ Certificates Peralta & Contra Costa Colleges Peralta and Ohlone Cm?mllm_“y Colleges I
> . Energy Auditing & Building Encrgy Management AN/ Certificates * 200 Hours of Training
o oInstallations Operations and Mantenance o Fnvironmentl Science « Unpaid Community Tnernships
« Green Construction * LabWork

+ Green Building & Design (Merntt & Lancy CC) 4 b

PRE BRIDGE LITERACY AND MATH TRAINING AT
PERALTA AND CONTRA COSTA COMMUNITY COLLEGE
« Intensive Basic Literacy and Math
» Achievement of 8 grade Literacy and Math level

« Job Readiness — Resume Development, Interviewing
« Social Support — Child Care, Transportation, Drug and Alcohol Counseling

« Intensive in class Case Management

OUTREACH, RECRUITMENT AND ASSESSMENT

===




Green jobs guidebook references

PARTNER ORGANIZATIONS

Environmental Defense Fund, www.edf.org
Ella Baker Center for Human Rights, www.ellabakercenter.org

ORGANIZATIONS ENDORSING THE GUIDEBOOK

Apollo Alliance, www.apolloalliance.org
Oakland Partnership, www.oaklandpartnership.com

INDIVIDUALS CONTACTED DURING RESEARCH OR REFERENCED WITHIN THE GUIDEBOOK

o Anthony Andreoni, Jerry Hart and Reza Mahdavi e  Van Jones [Green For All)
{California Air Resources Board) ¢ lan Kim and Aaron Lehmer (Ella Baker
e Narinder Bansal (Ohlone Community College District); Center for Human Rights)
e  Zoey Burrows [Salar Richmond) e Richard Lew (Bay Area Air Quality
e John Carrese [San Francisco Bay Region Center of Management District]
Excellence) e  Fred Lucero and Sal Vaca (Richmond BUILD)
e  Patti Castro [Alameda County Workforce Investment e Carol McClelland, PhD [Green Career
Board) Centrall
e  Susanna Cooper (Senator Darrell Steinberg] e Raquel Pinderhughes, Ph.D. {San Francisco
®  Brad Edgar [Cleaire] State University)
e Karen Engel (Oakland Metropolitan Chamber of o Elizabeth Redman [Competitiveness Group,
Commerce} Inc.)
e  Grant Ferrier [Environmental Business International, Inc.) e Michele Rodriguez {Workforce Investment
e Elena Foshay and Mac Lynch (Apollo Alliance) Board of Marin)
e  Karina Garbesi, PhD [California State University East Bay) o  Erika Shumate [MMA Renewable Ventures,
e  Bonnie Graybill [California Employment Development LLC.)
Department]

ORGANIZATIONS CONTACTED OR REFERENCED DURING RESEARCH FOR THE GUIDEBOOK

Blue Green Alliance, www.bluegreenalliance.org

California Climate Action Network (Catifornia CAN!), www.ca.ilg.org/climatechange

California Community Colleges, https://misweb.cccco.edu/webproginv/prod/collegelist_n.cfm
Cleaire, www.cleaire.com

Green Academy, www.oaklandpartnership.com/GreenAcademy

Green For All, www.greenforall.org

Laney College in partnership with the Green Academy

Merritt College, Environmental Management and Technology's Program, www.ecomerritt.org
North American Board of Certified Energy Practitioners INABCEP]) www.nabcep.org

Pacific Gas & Electric, www.pge.com

Rising Sun Energy Center [RSEC) California Youth Energy Services (CYES), www.risingsunenergy.org
Tesla Automobiles, www.teslamotors.com

WEB-BASED EMPLOYMENT DATA SOURCES USED DURING RESEARCH FOR THE GUIDEBOOK

www.aesp.org www.greenjobs.com www.simplyhired.com
Www.cacareerzone.com green-jobs.monstertrak.com www.spb.ca.gov
www.chsalary.com www.microturbine.com/company/careers www.stopdodo.com
www.ecoemploy.com WWW.mygreenscene.com www.thingamajob.com
www.edd.ca.gov www.renewableenergyworld.com

The Green Jobs Guidebook is also available on the Internet at:
www.edf.org/cagreenjobs
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